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This COVRSB 0 of 


FOUR PARTS. 9 


1 N the firſt are laid down the n of Me- 


chanics, the Laws of Motion, and the ſeveral y 
Operations of Engines _— together with Rules 3 
to eſtimate the Qantity of Friction in Engines. 

8 

Ix the Second, the Motion of the Heavenly / 
Bodies are explained by proper Gs * 2 
Laws of Centripetal and Centrifugal Fo e 
by a Curious Apparatus, which demor py "the That 
Manner of their moving round the Sun; alſo the . 


; Motion and Fi igure of the Earth, and mine | is un- 
derſtood by Aſtronomical Areas, deſcribed in equal 


Times, — "et me HE of the hens 4 4 
of Light. 8 


* ra * 
4 x-- 4 5 " i 


Ix the Third, "ar 3 of Fluids is ex- 
plain'd, the Laws of H ydroſtatics demonſtrated, 
the Properties of the Air, and all the Phenomena 
that depend upon its Preſſure and Elaſticity, its 
Condenſation and Rarefaction; the Manner how 


it is vitiated, and how purified, ſhewn by great 
Variety of Experiments, 


The Fourth Part treats of Opticks, conſidering ' = 
Reflected Viſion, Refracted Viſion, the Diſſection 
of the Eye, the Conſtruction of Optical Machines, 


and Sir IS AAC NEwToON's Theory of Light : 
and Colours, 


435 4 2 [8] — n oo "WY 
PARTE 


LECTURE. 1. 


F Natural Philoſophy, or that 3 — - 
teaches how to account for the Phænomena 
of Bodies, and the Laws by which they 


Df Matter. 210 ont 1 40 
That — fines a ail Bodies; ben 241 00 


the Diviſibility of Matter. i 
f the Attraction of Coheſion. 

the Proportion of its n a a dealing 
F orce. 1.04 
w it acts between Lead Balls, 
Water and Glaſs. 

- Quickſilver and Iron. 
Oil and Glaſs, Q. 
> aſcent of Sap in Plants accoutited for. 

> ſoddering of Metals and glewing of Boards 


counted for. : 


the Feathers of Birds are not wetted by Rain, 


When this attraction is prevented. 


[acuum proved, 
e univerſal Law of Gravity. 
Law illuſtrated and prov'd. 


Proportion of its decreaſing and increaſing 
re ſhewn, * 


4 


San II. 


0 Electrical Attraction. 
This ſhewn between Amber and ſeveral Sub. 
ſtances.” ' 

Between Glass and Leaf Gold. 

- -- - Glak and Feathers, LF & 

Of electrical Repulfion, 12 

Surpriſing Phænomena of electrical Attraction and 
Repulſion. 

Of its increaſing and decreaſing Force. 

Of the magnetic Attraction and Repulſion. a 

Of its increaſing and decreaſing Force. 

Of artificial Magnets. 1 

Some new Diſcoveries of magnetical Attradic 
and Repulſion. 


IE La .4 E — —— _— 


4 


LECTURE: IT, 


Sub- OF Motion and Velocity.. -- 

Motion diſtinguiſh'd from a 
Of * Centre of Gravity in Bodies, \ ' 
Of the Centre of Magnitude. 91 21 


Of the Centre of Motion. bs 
Rules ſor finding them in all Bodies. 
How to find the Centre of Gravity: of a Syſtem of 
Bodies. 
ls The Chineſe Dotchines. 
That the Centre of Gravity will deſcend as low as 
it can. 
That upon this Principle Bodies may appear to roll 


upwards. 


That others will actually roll upwards. - 
Of the Compaſſes on board Ships and rolling 8 
hat if the Centre of Gravity be ſupported, the 
Body will not fall. 
his apply'd to the placing Statues and other De- 
corations upon Buildings. 
Heavy Bodies, which of themſelves would fall from | 
a Pedeſtal, hindred from falling, by adding ano- — 
ther heavy Body to them. 17 4 
Of the falling, fliding, and rolling of heavy Bodies, | | 
hy Towers and Buildings much inclin'ddo not fall. _ 
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'LECTUR'E: Iv, 


Of a Weight and Power. 
Of theif acting Diſtance. 
Of their Lines of Direction. = 
Of oblique Traction. | 
I Of ſome ſurpriſing F Feats of FStrength perform'dup upon 
C this Principle. 
Of the Lever. 
1 Of the Balance. 
. Of the falſe Balance. | 
| | Oft the Pully ſingle and combin'd. 
; Of the Axle and Wheel, 
Of the inclin'd Plane, 
Of the Wedge, | * 
Of the Screw. ä 
That the Tools of Aa are ſome of the abo 
Inſtruments, tho” not called by thoſe Namęs. 


d upon 
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CECTURE: V. 


OF com 1 Levers. Sc: Genn nit) 0 N 
Of a Machine in which all the mechanic Pow- 
ers are employ d. Ae, 111 Ty 115 0 


Of the Fuzee, and how it is 1 70 in wache 
and other Machines - 
A Model of the Engine for aa td Pile. hs. 


A Model of a curious Crane. 


How Men or Horſes may carry or draw Burthens 


in proportion to their Strength, -'-- 
Of the Advantages of large and ſmall Wheels in 


Coaches, Cars, GS. 35555 


E EC H RE VI. 


O¹ the impoſſibility of a Perpetual Motion. 
Curious Experiments to ſhew' how een are 

fo often deceiv*d in the ſearch oft. 

Of, Friftion in mechanical Machines. 

- - - how much it is in Bodies drawn upon hori- 
zontal Plains and in circular Motion. 

- - - how to be eſtimated i in all-mechatieal Ma- 

40 chines. b 10 ys. l ri TO MPT eee 

7" the Expladtion of the There Sor finding 
the Sum of the Infinite Series, from which the 
Friction is deduced, being of great Uſe to all 
Mechanical Artificers, | 
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LE C TURE MI 


7 5 the Laws of Nature, commonly -; 6-4 . 
Iſaac Newton's Laws of b 6 


The firſt Law demonſtrated. Sika e 
Of the reſiſtance of Mediums. bY 1 
Of the Compoſition of Forces. 


That if two equal Forces act upon a Body at the 
eee ane r ad 


de at reſt. 


8 Tb ee e 


trrections, the Body will move thro the Diagonal 
of à Parallelogram, whoſe: Sides are as thoſe 
Forces. „Ab i u en 

That if a Body be projected from another Body, 
whoſe Motion is uniform, the Line of its relative 


Aſcent and Deſcent will be the ſame, as if the Bo- - 


dy from which it was projected had been at reſt. 


From whence may be anſwered, a popular Objec- 


tion againſt the Motion of the Earth. 
Shooting Flying, accounted for. 


UE CTVURE VII. 


TH E ſecond Law of Motion demonſtrated, - 
Of accelerated, retarded, and uniform Motion. 
Of the falling of Bodies in Nye KR and 
in Vacuo. 8 
Of abſolute and relative a 
Of the Doctrine of Pendulums. 
Of the expanding of Metals by heat, and contract- 
ing by Cold, ſhewn by the Pyrometer, a Curious 
Inſtrument which meaſures” the My to 
the 24,000th Part of an Inch. 0 
Fe. the Line of ſwifteſt Deſcent, and in what man- 
ner it is deſcrib'd. 
Of the congreſs of Bodies. as If 208 
Of the elaſticity of Bodies. doc 
The third Law of Motion demonſtrated. 
MN and ana: accounted for. 


111. 4 1 2 


3 


* 
q9 ** . 1 
« SS = x 


8 8 


* L 
x * = — — = — — < 


4 


r 
LECTURE N. 


| a the Curves in which Projectiles move. 


Curious Experiments to ſhew. the 5 ation 
of the Art of Gunnery, 


„One ee eee Fore 0 of fl 


and fluid Bodies in motion. 

Monſ. Des Cartes's V ortices 1 ; uf 

Of the Curves deſcrib'd by the heavenly Bodies and 
the Laws by which they: are Ert! in their Que, 
demonſtrated. 

That if the centrifugal 3 the . 
Force, the Body will recede from the centre of 
its Motion. | Nee 

The Line in which it will recede hn #] | 

That if the centripetal exceeds the centrifugal Force, 
the Body will approach the centre of its Motion, 

The Line in which it approaches new um. 

The Motion and Figure of the Earth demonſtrated, _ 


/ 


IE KN 


AS Machine, ſhewing all the Phenomena 
that depend upon the motion of the Earth 
and Moon, round the Sun, viz. | 


The annual and diurnal Motion of the Earth and 


Paralleliſm of its Axis, by which the ference 
of Seaſons are produced. 


The increaſe and decreaſe of Day and Night in 


different parts of the Globe. 
Ip difference between the real and apparent Revo- 
lution of the Sun about its Axis. 


The difference between the ſolar and ſyderial Day. 
The Phaſes, of the Moon, motion of the Nodes, 


and inclination of her Orbit. 


The difference between the Moon's ſy nodical and 
periodical Month. | 

The Cauſe of folar and lunar Edipſes, and their Uſe. 

The Moon's Motion round its Axis, and the Me- 
thod of diſtinguiſhing between Hills _ Dales in 
the Moon. 


LECTUR = i . 


4 HE ſolar $/flem ſhewn bythe Machine, with 

the manner of meafuring the Diſtances of the 
heavenly Bodies by the Doctrine of Paralaxes and 
Moon's Dichotom yy: 5 

The direct Motions, Stations, od Retrogradaton 
of the Planets explained and accounted for. 

The heliocentric and geocentric Places of the Pl 
nets ſhewn, for any given Time. 

Of their Excentricity and Latitudes. '£ 
Of the Phaſes of Venus and Mercury, with theic 
Tranſits over the Disk of the Sun; 

Of che Belts and Spot of Jupiter. 1 T 

Of his Motion round his Axis. 


£X1 


Of his Satellites, and the Diſcovery of ory velocity 
of Light by their Eclipſe. 

Of Saturn's Ring, with its difexent Appearances 
in different parts of his Orbit. . fr 105 


Of thei of e and their „bare. 


, z * 1 
5 - b p 
—— — * WY —_ . 1 
— Ty * * * * * 7 
1 TT" * W — 


P AR T III. 
LECTURE XII. 


| 0 F Fluids in central, and of diridiog them 


into real and i n Surfaces, and perpen- 
dicular Pillars. 


That Fluids gratitate upon F Jude of the ſame 


kind. Wo 

That Fluids of different kinds gravitate own each 
other. 

That Fluids — in al Directions. 

That a Fluid may ſupport a Solid bene 
heavier than the Fluid. 5 

That a Fluid will hinder a Solid (lighter than the 
Fluid) from riſing. 

Rules for finding the ade S of feral 
ſorts of Wood. 

That Hoating Bodies diſplace as e of the 
Fluid as is equal to their Weight. 

The Conſtruction and Uſe of the H ydrometer or 

Water Poize. 

A curious Inſtrument ſor finding the Strength of 
Spirituous Liquors. 


"> 


LEG TU RE XII 


1 Fs is re Heights 
and Baſes. '' 


This Paradox prov'd by curious Experiments. 
The Water Bellows. 
A Chain of inflated Bladders apply's' to ' muſcular 
Motion from-this Principle, , 


Of the Weight that Solids looſe when weightd in 
Fluids. 


The hydroſtatical Balance for determining, the ſpe- 
cific Gravities of Metals, Oars, c. 

Archimedes's Propoſition, ſhewing how he diſco= = 

vered the quantity of Gold and Silver in King 


Hierd's Crown. 


Of finding the Solidity of irregular Bodies. 


LRGTU RE NIV. 


eln 
The Air-Pump dete, wa its Wales and 
Piſtons ſhewn, eee, qe 
palain'd. n | 
That the Air is u heavy Fluid. bo ied) A 
A Bottle broke by the weight of: the Air. . | 
Its Weight upon any Surface ſhewn. _ et 
How it acts upon Fluids. | 
The Conſtruction of Barometers and their Uſe, 
with Obſervations for making them correct. 
Of meaſuring, heights of Mountains and depths of 
Mines by this Inftrument, - © | 
That Air weighs in Air. 
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LECTURE XV. 


T H E Conſtruction and Working of ag, 
with the Uſe of the Antigugelor. 
Of the Tantalus Cup, ſhewing the maſk why 
ſome Ponds loſe all their Water when filld full. 
The flowing of Springs nenne 
* 
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LECTURD XVI 


(OF Expanſſen bf Water. ?: 
The Forte of this Expanſiow ben. 

hs Seb Vapours accounted: for, and their 
reſcilat ion into Rain. 

A working Model for raiſing Water wh Tire, 

Of the Expanſion of Spirits. 

Of the Expanſion of Quickſilver. 

The Conſtruction and Uſe of the Thermometers 
ſnewn, which depend upon theſe Principles, | 
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LECTURE xvn. 


O*® the Expanſion of the Air. 
Of the Force with which it depends. 

Of the Air in , vith. a . of race 
them. 2161 Ne 

Of the Air in Appl. i & Uo v1 ftebgl | 10 

Of the Air in Beer. 

Ot the Air, in Water, and how a oper ok th 
Water boils, or is frozen into Ice. to 

Of the ſpecific Gravity of Ice. 

A portable Vacuum to ſhew how the Spring of the 
Air acts upon Fluids. 

The riſing and flling of Glaſs Bubbles accounted 
for. 

A Bottle * A the Socing of the 
Air. 

The floating of drown'd Bodies accounted for. 

How the Air expands by Heat, 

Cupping explain'd. 

The Conſtruction of the Air Thermometer. 


L'E/E TURE XVII. 


T HE Fhrentine Experiment; to ſhew that Wa, 
ter is incompreſſible, with other curious 15 

tempts to compreſs Water, which ſhew how it 
pervades the Pores of ſeveral roms. | 

Of the condenfing of Air. x 

The condenſing Engine diſſected. | 

The Conſtruction of a Gauge for finding the quan- 

tity of condenſed Air. 
A blown Bladder made flaccid by ont Air. 
A Bottle broke by condenſed Air. 


The Wind-Gun diſſected, andi its Valves and Piſton 
thewn. 


The Force of the Spring of condenſed Air apply'd 
© to" ſeveral 6 Purpoſes, _ * 


on 


1 


'd 


O F the 3 of Water from | Refervoin at 

equal Holes. v5 

That Water will riſe in tow to the ame height. 
from which it was convey'd. 

How much it falls ſhort when it plays thro' Jets. 

That projected Fluids move in the fame Curves: as 

projected Solids do. 

Of Pipes of Conduct, and Method of making jet · 

Hiero's Fountain. | 

The Fountain by compreſs d 'Air, 

The Fountain by Attraction. 

The Fountain at command, 

An Hour-Glaſs Fountain, 


* 
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LECTURE XX. 


O F the abſorbing and generating of Air. 
The Damps in Mines accounted for. 
The Grotto Del Cani accounted for. 
Curious Experiments, ſhewing the effe& of vitiated 
Air upon the Life of Animals, 
Of Reſpiration. * | 
This ſhewn by an Inſtrument to FOE the Motion 


of the Lings and Diaphragma in Natural 
Reſpiration. 


Another Curious Machine contrivd, by Dr. 
Headley, which ſhews all the cent Caſes of 
diſturb'd Reſpiration. 

How much Air we deſtroy by breathing. 

How much a burning Candle deſtroys. 

How deſtroy'd by Sulphur. | 

Curious Experiments of ſounding Bodies. 

That Sound can't be convey'd without Air, 


The Exploſien of Gun-powder and Thunder ac- 
counted for, 


Gun-Powder fir'd in Vacuo. 


UECTU NE XX.” 


\ H E Diver's Bell with all 2 wry cop. 
by Dr. Halley. 
The Method of letting out foul, and eue down 
freſh Air. 
Of the Cap of Maintenance for thoſe who go on 
of the Bell, 
A Sea-Gauge for bringing up Soundings without 
2 Line. 
Of inocher for meakuring the Depth of the Sea o oor- 
rectly without a Line, invented by the Rev. 
Dr. Stephen Hales, and tried by me in the 
Baltic, in 288 Foot Water. | 
Alſo an Account of ſome Curious 8 
then made upon Glaſs Bottles let down into 
the Sea. 
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LECTURE XXII. 


T H E ebbing and flowing of the Sea accounted 
for and explain'd by Machines, 


The Diſcharge of Water from the Mediterranean 
accounted for. 


That the Waves of the Sea agree with the Vibeations 


of a Pendulum, 
The Circulation of the Blood ſhewn in the Bodies 
of Animals, by a peculiar Machine; in ſuch 
manner, that the Globules are not only diſtin- 
-guiſhed from the Serum, but the different Colour 
of the Blood in the Veins and Arteries, and the 
different Direction of their Motions, are ſhewn. 


LECTURE xm Wo 


THE Nzwronian wt Corfu De: 
finition of Light compar d. rl. 


The Newtonian Selinition demonſtrated, 

That Light is a Body. ue 10 22.7 1G * 

Of its Particles and their Vac. 126 J 

Of Viſion in general. ; word 03 0H 5 


Of Objects and Images. | F 

Why a Picture is Repreſentation ofan oe. 

Of lucid Bodies. 

Of opake Bodies. PT. . Anus wp 

Of the Plane of Inflicen. th V. 

Of plane concave and convex — 1 | 

Of Pictures optically deform'd. | 

Of the multiplying of Images. 

Of the quantity oa Light reflected from different 
Bodies. 


Of the mixing of Images by irregular Surfaces, = | 


LECTURE . 


O tranſparent Bodies. 
Of the Cauſe 1 
How Light paſſes thro? tranſparent Bodies. 
Of Incidenee'andRefraftion.” » + 1 14 7 
Of the Cauſe of Refraction, gh e oi > 
Of multiplying Glaſſes. dun 7 
Of Lenſes of all , with Rule s 
Feci. bir bine 271 
How — 2n Ein pier of pin Ga, 
How to find it truly centred,” 0 
Of the Difference between: the ae, aud Bn 
Altitudes of the heavenly Bodies, 
The Greenwich Phænomenon accontices fot. 
The Phænomena of a piece of Money in Bafon 67 
Water and under a Glafs, fhewn and accounted 
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LEE TV RE xv. 


T H E D iſſection of the Eye. bh 


Of the Muſcles of the _— 4 — 
Of the Cornea. | „et 1 ; 410 
Of the Sclerotica. B een WR ed 3 
Of the Aqueous Humour, "Pugh 22828 243 10 
Of the Tris and Pupil. | ge hit 4466 513-115 
Of the Chryſtalline Humour, 2 * © ) 2:4 29 
Of the Arania. 81) gien {aus 
Of the Ligumentum Ciliari, | 
Of the Vitreous Humour. 
Of the Retina, 
Of the Optic Nerve. 
Of the Choroides. 
Of the crofling of the Optic Nerves. 
Of the Difference between Looking and Seeing, 
Of the Diſeaſes of the Eye, with the Method of 
Couching. 
Of ſhort and long- ſighted Eyes, and their helps by 
Glaſſes, 
How the Images are painted upon theRetina, ſhewn 
by an artificial and real Eye, 


LBO 1 UR E XXVI. 


F refracting Teleſcopes. - 

Of reflecting Dan. Ty 

Of Microſcopes ſingle and double, and their Uk... 0 

Of the new improv'd Microſcope. | 

Of the Magic Lanthern. | 

Of the Solar Microſcope, by which 20 Perſons may. 
ſee the Obje at the ſame time, and magnified. 
— 19 CER A. | : 
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L EGT U RE XXVIL 


AIR Is6aac NEZWTO's ane of Light 
and Colours demonſtrated. 15 
Of the Rain-Bow. 5 f 16* nt erer | 
Of the Hale round the Saad Moon. 
Of the Water Lenſe. orb wo ba“ 
Of the C Oban. > 


L!EC'T-U/R'F 7XXVIT. 


COntains tains fevtal-'euciqus: miſceLlaneous Experiy 
ments, with a Repetition oſ the principal De! 
monſtrations in the preceding Lectures, togathey 
with ſuch det Rxperiments as may have been 
found out during this Courſe. 1978 O 


' TLIE | \ | ' "wy *f * 
44 „ 4 [ * 


This COURSE will begin at 
the ExpERIMENTAL Room, 
on 


And be continued 


till the whole be finiſhed. 


8 UCH Gentlemen or Ladies as are willing to 
attend this Courſe, may ſee the Apparatus at 
the Experimental Room in Duke's Court near the 
Mews, where any Number of Gentlemen or 
Ladies, may have a whole Courſe at the Charge 
of 20 Guineas; or any particular Lecture for one 
Guinea, by giving Notice the Day before. | 
N. B. In the Publick Lectures, where all Per- 
ſons are admitted, they pay 6d. each Lecture. 
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